Characterization of a cyclic AMP-resistant Chinese hamster ovary cell mutant containing both wild-type and mutant species of type I regulatory subunit of cyclic AMP-dependent protein kinase.
We have characterized a cyclic AMP-resistant Chinese hamster ovary (CHO) cell mutant in which one of two major species of type I regulatory subunit (RI) of cyclic AMP-dependent protein kinase is altered. Wild-type CHO cell extracts contain two cyclic AMP-dependent protein kinase activities. As shown by DEAE-cellulose chromatography, there is a peak of type I protein kinase activity in mutant extracts, but the type II protein kinase activity is considerably reduced even though free type II regulatory subunit (RII) is present. The type I kinase from the mutant has an altered RI (RI*) whose KD for the binding of 8-N3[32P] cAMP (KD = 1.3 X 10(-5) M) is increased by more than 200-fold compared to RI from the wild-type enzyme (KD = 5.5 X 10(-8) M). No differences were found between the catalytic subunits from the wild-type and mutant type I kinases. A large portion of RI in mutant and wild-type extracts is present in the free form. The RI* derived from mutant type I protein kinase shows altered labeling by 8-N3[32P]cAMP (KD = 1.3 X 10(-5) M) whereas the free RI from the mutant is labeled normally by the photoaffinity label (KD = 7.2 X 10(-8) M), suggesting that the RI* which binds to the catalytic subunit is functionally different from the free form of RI. The decreased amount of type II kinase activity in the mutant appears to be due to competition of RI* with RII for binding to the catalytic subunit. Translation of mRNA from wild-type CHO cells results in the synthesis of two different charge forms of RI, providing biochemical confirmation of two different species of RI in CHO cells. Additional biochemical evidence based on isoelectric focusing behavior of 8-N3[32P]cAMP-labeled RI species and [35S]methionine-labeled RI from mutant and wild-type extracts confirms the charge heterogeneity of RI species in CHO cells. These genetic and biochemical data taken together are consistent with the conclusion that there are at least two different species of RI present in CHO cells and that one of these species is altered in the mutant analyzed in this work.